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D s ription 

The present invention relates to extruding dies 
and a method of extruding cerannic honeycomb struo- 
tural t)odies using such extruding dies. More specifi- 
cally, the invention relates to extruding dies to be used 
in extruding ceramic honeycomb structural bodies 

such as catalyst carriers for purifying waste gases 
from intemal combustion engines, heat exchangers, 
and rotors for pressure wave type superchargers, and 
to a method of extruding ceramic honeycomb struc- 
tural bodies using such extruding dies. 

Hereinafter, the term "ceramic honeycomb struc- 
tural bodies' is used to mean structural bodies having 
a plurality of through holes defined t>y partition walls. 

Various extrusion dies for extruding ceramic hon- 
eycomb structural tx}dies are known. US-A-3905743 
describes a die having feed holes 18 and 20 which 
communicata with shaping channels 24 and 34 re- 
spectively. The peripheral surface of the body is for- 
med as the material is extruded through the feed 
hd 8 20 (positioned at the p^phery and larger than 
feed holes 18), which conrvnunicate with an annular 
shaping channel 34. The channel 34 may have a bent 
section 38 to facBitate the flow of batch material there- 
within. For the inner body, straight-sided slots 24 are 
described as very adequate for extruding ceramic 
batch materials. 

EP-A-4040 disdoses a die having a plurality of 
parallel passageways 24 which communicate with 
selected areas of discharge 26 so as to deliver the 
batch material flowing from the extrusion chamber 16 
through to the outlet surface 22. The peripheral wall 
of the honeycomb body Is formed by an oblique pas- 
sageway 51 which intersects the areas discharge 
24. The thidcness of the passageway 51 may be 
changed to provide bodies having outer skins of dif- 
ferent thicknesses. It is proposed that this method 
results in reduced peripheral cell crushing in the body. 

EP->A40052 shows a device having means for 
varying the skin wall thickness of honeycomb bodies, 
having a die body 1 0 whbh includes a plurality of feed 
channels 24 v/hich connmunlcate with discharge slots 
26. A narrow radial gap 44 extends away from the 
sk>ts 26 and communicates with a central orifice 38. 

US 4368025 shows an extrusion device compris- 
ing a die 2, suitable for preparing honeycomb bodies 
having a thtek outer waR. The die 2 has a plurality of 
circular feed passageways 4 having the same diame- 
ter, which communicate with extrusbn slots 5. The die 
has a mask 3 which is provided with an annular wail 
32 and with an inner surface 31 ; the surface 31 hav- 
ing a diameter smaller than that of the die 2 on the ma- 
terial outlet side. The outer shape of the body 
extruded out of the die 2 is formed by the inner surface 
31. 

In order to increase mechanics strength of an 



outer peripheral edge portion of a honeycomb struc- 
tural body which comprises partition walls having at 
least two different thicknesses and ts used as a catal- 
yst carrier fDr purifying waste gases from an internal 

5 combustion engine, it is known that the thickness of 
the outermost peripheral wall of the honeycomb struo- 
hjral body is increased (see JP-B-54-28,850). and 
fK«af fhtt thickness of psrtitlon v/slls st sn cuter 
peripheral portbn of the honeycomb structural body is 

10 made greater than that of partition walls at an inner 
portton thereof (see JP-B-57-50, 170). 

As dies for extruding such ceramic honeycomb 
structural bodies, there have been proposed dies in 
which a hold plate is provided above an outer 

15 peripheral portion of shaping channels corresponding 
In the sectional configuration of the honeycomb sbuc- 
turai bodies to unit partition walls extruded through the 
shaping channels at the outer peripheral portion, and 
dies in which ceramic body feed holes are provided at 

20 an interval corresponding to the width of shaping 
channels. 

However, the dies of such constructions can be 
used for extruding honeycomb structural bodies in 
which through holes are shaped in a relatively simple 

25 geometrical sectional shape such as a triangular or 
rectangular section and the thickness of partition 
walls does not largely vary. However, ceramic hon- 
eycomb structural txxlies, such as supercharger 
rotors, which contain partition walls having two or 

30 more different thicknesses and through holes of a 
complicated section cannot be shaped by exbusion 
by these dies, because of non-uniform extruing speed 
of the body. 

In order to eliminate the above drawbacks, NGK 

35 Insulators, Ltd. have fomneriy proposed a die for ext- 
ruding ceramte honeycomb structural t)odies as 
shown in accompanying Figs. 6 and 7 (JP-A-60- 
67,11 1). This die comprises shaping channels 2 (2a. 
2b, 2c 2d, and 2e) corresponding to the sectional 

40 configuration of the ceramic honeycon^ stmctural 
body and ceramic body feed holes 3 (3a, 3b, 3c 3d, 
and 3e) communicating with the shaping channels at 
intersecting portions or annular shaping channel por- 
tions, wherein the hydraulic diameter of the ceramic 

45 body feed holes 3b, 3c and 3d communicating with the 
shaping channels 2b, 2c and 2d giving thinner parti- 
tion wails Is made greater than that of the ceramic 
body feed holes 3a, and 3e communicating with the 
shaping channels ghring thicker partition walls. 

50 Since tills ceramic honeycomb structural body- 
extruding die has the above-mentioned construction, 
tiie tiiicker partition walls and the tiiinner partition 
walls are shaped at an qual extruding speed. Thus, 
mechanically strong c ramie honeycomb structural 

55 bodies can be obtained. 

However, in this extruding die, whOe the ceramic 
body is being exbud d, it is rapkJly spread at tran- 
sitional locations between tiie ceramic body feed 



2 



3 



EP 0294 106 B1 



4 



holes 3a and 3e and the wider shaping channels 2a 
and 2e to form the thidcer partition walls. Conse- 
quently, adhesbn in the body becomes weaker when 
the partiti n wails are being formed from the body pas- 
sing through the ceramic body feed holes, and 5 
ceramic grains are roughly and non-unlfbrmly 
charged into an outer peripheral wall and an inner 
peripheral wall. Accordingly, fine oracks very often 
occur at inner portions of the partition walls due to the 
rough diarglng. When the outer and inner peripheral io 
walls are ground after fting, defects such as 
snatches or patterns appear and cradcs are fbmied 
parallel with the extruding dlrectbn. 

Under the circumstances, the present inventors 
have made studies to solve the problems encoun- is 
tered by tiie prior art. and found out that the problems 
can be solved by bending communicating paths of 
ceramic body feed holes, which communicate with the 
shaping channels giving thicker partttton walls. The 
present invention has been accomplished based on 20 
this discovery. 

According to a first aspect of the present inven- 
tion, there is provided a die for extruding ceramic hon* 
eycomb structural bodies as set out in daim 1. 

According to a second aspect of the present 25 
invention, there is provided a method for extruding 
ceramic honeycomb structural bodies from a ceramic 
body, as set out In daim 4. 

Embodiments of the Invention will be described 
below by way of example in conjunction with the so 
attached drawings, with the understanding that some 
modifications, variations, and changes of the same 
could be made by the ^lled person in the art to which 
the invention pertains. 

In the drawings : 35 
Rg. 1 is a finont view of an emt>odiment of the ext- 
ruding die according to the present Invention as 
viewed from the extruding side thereof ; 
Fig. 2 is afrontvlew of another embodiment of the 
extruding die according to the present invention 40 
as viewed from the extruding side thereof ; 
Rg. 3 is a sectional view of Rg. 2 taken along a 
line ll-lirofRg.2; 

Rg. 4 is a sectional view of a further embodiment 

of the extruding die according to the present 4S 

invention with a metallic plate attached ; 

Rg. 5 is a sectional view of Rg. 1 teken along a 

lineV-V; 

Rg. 6 is a sectional view of a conventional extrud- 
ing die ; so 
Rg. 7 Is a sectional view of Fig. 6 taken along a 
line Vlli-Vlfl', with a cylinder and a fitting frame ; 
Rg. 8 is a front view of a ceramic honeycomb 
structural body shaped according to the pres nt 
invention ; and 55 
Rgs. 9 and 10 are examples of pressure wave 
type supercharger ceramic rotors produc d by 
using honeycomb structural bcxiies extruded 



according to the present Invention, Figs. 9 and 10 
b ingaperspecth^evlewandafrontviewthereaf, 
respecth^ly. 

As shown in Figs. 1, 2, 3, 4. and 5, a die 1 for ext- 
ruding ceramic honeycomb structural bodies 
(hereinafter referred to briefly as "die") according to 
the present invention mainly comprises ceramic body 
feed hdes (hereinafter referred to briefly as "feed 
holes") 3 : 3a, 3b, 3c, 3d, and 3e on the side towards 
an extruding machine, and shaping channels 2 : 2a, 
2b, 2c 2d, and 2e connected to the f^d hdes and 
adapted to shape a ceramic body fed through thefeed 
holes into the fonm of a desired ceramic honeycomb 
structure. That is, the shaping channels form partition 
walls, an Inner peripheral wall, and an outer peripheral 
wall of the ceramic honeycomb structural body. Thus, 
fc^ instence, depending upon the partition walls hav- 
ing different thicknesses, the shaping channels 2a 
and 2e having a greater shaping wUth and the shap- 
ing channels 2b, 2c and 2d having a smaller shaping 
width are provided con^pondlng to thicker partition 
wails and thinner partition walls, respecthfely. 

The above-constituted die according to the pre- 
sent Invention Is characterized In that communicating 
paths of the feed holes 3a and 3e, which communi- 
cate lAdtii tiie shaping channels 2a and 2e giving the 
greater partition wall thickness are bent 

By bending tiie communicating pattis like tiiis, 
shearing force is applied to the ceramic body fed 
through the feed holes and at the same time the body 
is laterally forced out Consequentiy, adheston In the 
ceramic body becomes greater. Therefore, the thus 
obteined ceramic honeycomb body is free from 
defecte seen in the above-mentioned conventional 
techniques. 

From the standpoint of adhesion In the body, it is 
preferable to bend the contmuntcating paths at an 
angle of 30** or more in the extruding direction. Mora 
preferably, tiie bending angle is 90*". The comntuni- 
cating paths may be bent once, and more pr^rably 
twice or more. 

As shown In Fig. 3, it may be tiiat the outer 
peripheral wall of the honeycomb structural body is 
partially fonmed by an inner peripheral face of a die* 
fitting firame 5 for fitting the die 1 to a cylinder 4 of the 
extruding machine, while the inner peripheral wall 
partially formed by an outer peripheral face of a ring 
piece 5' constituting a part of the die 1 . 

As shown in Rg. 5, it may be tiiat the outer and 
inner peripheral walls of the honeycmib structural 
body are fomned by the die by Itself, respectively, in 
addition, as shown In Rg. 4 as a further embodiment, 
a metal plate 7, which is provMed with op^lngs 6a 
and 6e having a smaOer hydraulic diameter and open- 
ings 6b, 6c and 6d corresponding to the shaping chan- 
n Is 2a and 2e, and 2b, 2c and 2d having the greater 
shaping width and smaller shaping width, respect- 
iv ly. may be atteched, on a side of the cylinder 4» to 
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the body feed holes 3 having substantially the same 
hydraulic diameter. 

The die for controlling the flowing of the ceramic 
body with the metallic plate Is effectively used when 
various shaping channel-provided section and feed 
hole-provided section are separately formed and an 
appror»iate combination thereof is selected depend- 
ing upon the shape of desired ceramic honeycomb 
structural bodies or when the flow of the ceramic body 
is desired to be partially controlled at the shaping 
channels and/or the feed holes. 

As shown in Figs. 3, 4 and 5, the shaping chan- 
nels may be designed in various sectional shapes and 
in various arrangements depending on the shape of 
ttie ceramic honeycomb structural txxiies. The shap- 
ing channels may t>e fonnrted by a conventional tech- 
nique such as discharge working taking the 
dimension and material thereof into consideration. 

The ratio between the ma^mum width Ti and the 
minimum width T2 of the shaping channels may be set 
Inarangeofi <Ti/T2^ 300. Iftheratb exceeds 300, 
it is necessary to greatly reduce the dimension of the 
feed holes corresponding to the wider shaping chan- 
nels. This renders mechanical working difficult 

The feed holes are formed in the die on the cyli- 
nder side of the extruding machine such that they may 
t>e iocated'conresponding to intersections or annular 
portk>ns of the shaping channels. It is necessary to 
make the hydraulic diameter of the feed holes corre- 
spond to the width of the shaping channels. 

That is, as shown in Figs. 3 through 5, the feed 
holes 3a and 3e having the smaller hydraulic diameter 
connect with the shaping channels 2a and 2e having 
the greater shaping wkjth, respectively, while the feed 
hoi s 3b, 3c and 3d having the greater hydraulic 
diameter connect with the shaping channels 2b, 2c 
and 2d having the smaller shaping wklth, respect- 
ly. 

The connection of the feed holes to the shaping 
channels means herein that the ceramic body coming 
from the extruding machine is fed into the feed holes 
through the cylinder 4 and flows inside the shaping 
channels at right angles relative to the extmding direc- 
tion, and the body is united inside the shaping chan- 
nels. In order to unite the ceramic body inside the 
shaping channels, it is necessary to appropriately 
sel ct the dimenston, number and arrangement of the 
feed holes such that the shaping channels may fully 
be filed with the ceramic t>ody. On the other hand, the 
depth of the shaping channels needs to be large 
enough to fully charge the body thereinto. 

Next, steps of fbnming ceramic honeycomb stnio- 
tural txxiies having partition walls of plural different 
thteknesses by using the die according to the present 
inventkm will l>e explained. 

Th ceramic body inside the cylinder 4 is press 
fed into the feed holes 3 of the die 1 by the exbuder. 
At that time, since the ceramic body undergoes grea- 



ter resistance from the inner wall faces of the fed 
holes 3a and 3e having a smaller hydraulic diameter 
than fipom those of the feed holes 3b, 3c and 3d having 
the greater hydraulic diameter, the ceramic body 

5 flows more slowly Inside the former. On the other 
hand, as to the shaping channels 2, the shaping 
speed of the ceramic body In the shaping channels 2a 
and 2e having the iargef Shaping wiuui Is greater indR 
in the shaping channels 2b, 2c and 2d having the 

10 smaller shaping width. That is, the extruding speed of 
the ceramic body at the front face of the die is conr)- 
plementalty controlled by the dimensions of the feed 
holes and the shaping channels so that the thinner 
and flicker partition wall portions of the honeycomb 

IS stnjctural body may be extruded at the same shaping 
speed. 

Furthermore, since the communicating paths of 
the feed holes 3a and 3e, which connect and com- 
municate to the shaping channels 2a and 2e giving 

20 the thidcer partition walls are bent, the ceramic body 
laterally flows in the shaping channels so that the 
ceramic body ceramic body is united together with 
great adhesbn. Thus, a mechanically strong green 
ceramic honeycomb structural body as shown in Fig. 

25 8 can be obtained. Then, the green body is fired, 
thereby obtaining a crack-firee pressure wave type 
supercharger ceramic rotor shown in Rgs. 9 and 10. 

Next, more specific examples of the present 
invention will be explained 

30 

Examples 

Five parts by weight of powdery magnesium 
oxide, 4.2 parts by weight of powdery cerium oxide, 

35 and 0.8 parts by weight of powdery strontium oxide 
were added, as a sintering aid, to gO parts by weight 
of powdery silicon nitride having the average particle 
diameter of 5.0 |im, thereby obtaining 100 parts by 
weight of a ceramic powder. The thus obtained 

40 ceramic powder was kneaded with 6 parts by weight 
of an organic binder mainly consisting of methyl cel- 
lulose as a shaping aid and 23 parts by weight of 
water The kneaded material to be extruded was ext- 
ruded by a die 1 shown In Fig. 3, thereby obtaining an 

45 exbmded body having an outer diameter of 140 mm 
and a length of 200 mm. In this die, the width of the 
shaping channels 2a, 2e giving the outer and inner 
peripheral partition wails was 5 mm, and that of the 
shaping channels 2b, 2c and 2d giving the partition 

50 walls constituting cells was 2b 2d = 0.7 mm, and 2c 
S5 1.0 mra A body having a length of 10 nun in an ext- 
ruding direction was cut from ^e thus extruded body. 
Although defects contained in the outer and inner 
peripheral walls were checked by an X-ray 

55 radbgraphic Inspection, no such d fects were found. 
Next, after 30% of water was removed from the 
remaining extruded ceramic body by using an electric 
range, water was compl tely removed by blowing hot 
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air at TO^C through holes. 

Thereafter, the dried body was caldned at 500"C 
in ab- to remove the cuganic binder, which was fired at 
1 .750^0 for2 hours in a nitrogen atmosphere, thereby 
obtaining a sintered body. 5 

By using a diamond wheel, this sintered body was 
machined at the outer and inner peripheral portions 
and the end faces thereof to attain a desired shape, 
thereby obtaining a pressure wave fype supercharger 
ceramic rotor. io 

Although occurrence of defects such as cracks 
was visually checked, almost no defects were found 
in this rotor. 

For comparison . a ceramic body was extruded 
under tiie same conditions as mentioned above using is 
the conventional die shown In Flg& 6 and 7, thereby 
obtaining an extruded body having an outer diameter 
of 140 mm. A body having a length of 1 0 mm in an ext- 
ruding direction was cut from the thus extruded body, 
and the outer and inner peripheral walls were inspec- 20 
ted as to their inner defects by the X-ray radiograph!- 
cal inspection. Consequently, inner defects were 
found out in both the outer and inner peripheral walls. 
A ceramic rotor was obtained by drying, firing and 
grinding the remaining extnjded body. It was revealed 25 
that scratch-like cradks paraOel in the extruding direc- 
tion and arcuate cracks representing flow of the body 
occunred In the rotor. 

As detailed above, in the extruding die according 
to th e present invention, the hydraulic diameter of the 30 
ceramic body feed holes communicating with the 
shaping channels giving the smaller partitk)n wall 
thldcness is made greater than that of the ceramic 
body feed holes communicating with the shaping 
channels giving the greater partition wall thickness, 35 
and the communicating paths of the ceramic body 
feed holes, which connect to and communicate with 
the shaping channels gh^lng the thicker partition walls 
are bent Thereby, shearing force is applied to the 
ceramic body there so that the ceramic body is united 40 
with great adhesion. Thus, the invention has a great 
advantage that mechanically strong ceramic hon- 
eycomb structural bodies can be obtained. 



Claims 

1. A die for extruding ceramic honeycomb struc- 
tural bodies having a plurality of through holes v^h 
partition wails having a plurality of dffferent thicknes- so 
ses, said extruding die comprising a planar exit face, 
shaping channel (2) ending at said planar exit face 
and corresponding to the secttonal configuration of 
tiie ceramic honeycomb structural bodies, and 
ceramic body feed holes (3) communicating with the 55 
shaping channels (2) at junctions thereof, wherein th 
hydraulic diameter of first ones of said ceramic body 
feed holes (3b, 3c, 3d) communicating with first ones 



of said shaping channels (2b, 2c, 2d) providing thinner 
partition walls is greater than that of second said 
ceramic body feed holes (3a, 3e) communteating witti 
second said shaping channels (2a, 2e) providing 
thidcer partition waOs, and said second shaping chan- 
nels (2a, 2e) extend in the axial direction of the die 
from said ^notions to said exit face, characterized in 
that at the junctions of the second feed holes (3a, 3e) 
with tine second shaping channels (2a, 2e), the con>- 
municating patiis of the second feed holes with the 
second shaping channels are bent 

2. A die according to daim 1 wherein said bent 
communicating paths comprise path portions extend- 
ing at an angle to tiie respective shaping channels. 

3. A die according to daim 1 wherein said bent 
communicating paths comprise path portions extend- 
ing at right angles to the respective shaping channels. 

4. A die according to any one of daims 1 to 3 whe- 
rein said second feed holes (3a, 3e) are parallel to and 
laterally offeet relative to their respective shaping 
channels. 

5. A method for extruding ceramic honeycomb 
stmctural bodies from a ceramic body, in which thin- 
ner and thidcer partition walls of the ceramic hon- 
eycomb structural bodies are extruded at the same 
extmding speed, wherein a die according to any one 
of dalms 1 to 4 is used. 



PatentansprQche 

1. MundstOck zum Extrudieren fceramischer 
Wabenstrukturicorper mit einer Vielzahl von Durch- 
gangsoffhungen mit Zw^schenwanden, welche eine 
Vielzahl von verschiedenen Dicken aufweisen, dabei 
unrtfasstdas MundstOckzum Extrudieren eineplanare 
Ausgangsfliche, einen an der planaren Ausgangsfii- 
che endenden und mit der abschnltbveisen Anord- 
nung der keramischen Wabenstrukturicdrper 
korrespondierenformenden Kanal (2) und mit den for- 
menden Kanalen (2) an deren Verbindungen komtraj- 
nizierende, den keramisdien ICorper zufuhrende 
Locher (3), bei welchen der hydraullsche Durchmes- 
ser von ereten, der mit ersten der fonmenden Kanale 
(2b. 2c 2d) kommunlzierenden, dOnnere Zwischen- 
wande ausbildenden, den keramischen Korper zufuh- 
renden Lochem (3b, 3c 3d) groRer ist, als der 
Durchmesser von zweiten, mit zweiten fonmenden 
Kanalen (2a, 2e) kommunlzierenden, dbkere Zwi- 
schenwande ausblldende, den keranuschen Korper 
zufuhrenden Lochem (3a, 3e), und wobei die zweiten 
der formenden Kanale (2a, 2e) sich in axialer Rich- 
tung des Mundstucks von den Verbindungen zur Aus- 
gangsfliche erstrecken, gekennzeichnet daduroh, 
dal& an d n Verbindungen der zweiten zufuhrenden 
Locher (3a, 3e) mit den zweiten fonmenden Kanalen 
(2a, 2 ), die kommunlzierenden Pfade geknickt sind. 

2. Mundstuck genr^& Anspruch 1, bei welchem 
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die geknlckten kommunizierenden Pfode Pfiadberei- 
che umfassen, die sich mft eAnem WInkei zu den zuge- 
h6iigen formend n KanSlen ersfrecken. 

3. Mundstuck g ma& Anspruch 1, b I welchem 
geknickte kommunizierende Pfade Pfadbereiche 5 
umfassen, welche sich im rechten Winkel zu den 
zugeh5r1gen fbnnenden KanSien erstrecken. 

■* 1 *. — _^^£A ..Sm.—^ a ..A^an^u^ A wt^ 

iviuiiuovuv^ yoiiia» ciiidii uoi /niiopiuuiio i uio 

3, bei welchem die zweiten zufuhrenden Locher paral- 
lel und lateral relativ zu ihren zugeh5rigen formenden io 
Kanilen versetzt sfnd. 

5. Verfahren zum Extrudieren keramischer 
Wabenstruktur1c5rper aus einem keramischen Kor- 
per. be! welchem dunnere und dickera Zwlschen- 
wfinde der keramischen Wabenstiukturk5rper mit der is 
selben Extrudiergeschwindigkeit unter Verwendung 
eines MundstOckes gema& einem der Anspruche 1 
bis 4 extnidiert werden. 



pectils. 

4. Une matrice selon une quelconque des reven- 
dlcations 1^3, dans laquelle lesdits seconds orifices 
d'alimentation (3a, 3e} s nt parallSles et latSralement 
d6ca!6s par rapport ^ leurs canaux de moulage res- 
pectife. 

5. Une mSthode d'extmsion de corps cSramiques 
SuuCMirsIs en nid d'absiilss a partlrd'uiiC jTSmSsc c6rs= 
mique, dans laquelle les doisons plus minces et plus 
^paisses des corps c^ramiques structurels en nid 
d'abellles sont extrud^es k la m§me vitesse d'extru- 
sion, dans laquelle une matrice selon une quelconque 
des revendicattons 1 d 4 est utilis6e. 



Revendieatlone 

1. Une matrice pour Textruslon de corps oSranti- 
ques structurels en nid d'abellles, ayant une plurality 
de trous passant & travers tout le corps, avec des doi- 25 
sons ayant une plurality d*6paisseurs diff^rentes, 
ladite matrice d'extrusion comprenant une face de 
sortie plane, un canal de moulage (2) se tenninant d 
ladite face de sortie plane, et correspondent k la confi- 
guratnn en coupe des corps c^ramlques structurels so 

n nid d*at>eilles, et des orifices d'allmentation en 
masse c^ramique (3) communiquant avec les canaux 
de moulage (2) d des jondions de ceux-ci, dans 
laquelle le dlam^tre hydraullque des premiers desdits 

rifices d'alimentatton de masse c^ramique (3b, 3c, 35 
3d) communiquant avec les premiers desdits canaux 
de moulage (2b, 2c, 2d) procurant des clolsons 
d'6paisseur molndre est plus grand que ceiu! desdits 
seconds orifices d'alimentation en masse c§ramtque 
(3a, 3e) convnuniquant avec lesdits deuxt&mes 40 
canaux de moulage (2a, 2e) procurant des clolsons 
phis 6pateses, et lesdits seconds canaux de moulage 
(2a, 2e} s'6tendent dans la direction axiale de la 
matrice d partir desdites Jbncttons ladite face de sor- 
tie, caract6ris6e en ce qu*aux Jonctions des seconds 45 
orifwes d^alimentation (3a, 3e) avec les seconds 
canaux de moulage (2a, 2e), les trongons de commu- 
nfcatk3n des seconds orifices d'alinDentation avec les 
seconds canaux de moulage sont oourb^. 

Z Une matrice selon la revendicafion 1 dans so 
laquelle lesdits trongons de communtcatton courb^s 
comprennent des porttons de trongon qui s'^tendent 
k un certain angle par rapport aux canaux de moulage 
respectifs. 

3. Une ntatrice selon la revendicafion 1 dans 55 
laqudle lesdits trongons de communicatton courb^ 
comprennent des portions de trongon s'6tendant k 
angle droit par rapport aux canaux de moulage res- 
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FIG. 3 
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